9S8890V8R 


Aoc VOLUME  2 


FINAL  REPORT 


FLEET  RELIABILITY 
ASSESSMENT  PROGRAM 


AN/SSR-1 

SATELLITE  SIGNAL  RECEIVING  SET 

NAVAL  ELECTRONIC  SYSTEMS  ENGINEERING  CENTER 

VALLEJO,  CALIFORNIA 


EaJ  tr^yiittal^rthis  dd^iment  outsidej>f  the^Peparty^nt  musihav^rppro^al^^ 


Thi»  document  has  boon  app«>v*d 
fa,  public  n'  ^ "*?**  V* 
distribution  jg  ur.  — 


Published  by  direction  of  Commander,  Naval  Electronics  Systems  Command. 


04 


24  0 17 


approval 


y FINAL 


VOLUME  2 


Al 

71 

1 

/SSE 

bl 

1 

ELUTE  SI 

!G 

I? 

NAVAL  ELECTRONIC  SYSTEMS  ENGINEERING  CENTER 

VALLEJO,  CALIFORNIA 


dch  trap 

rfnftyi  of  thfe/documentY 

autslde  oM^*"D^hart 

men^must  have 

iftulnyS* 

rvlcel  / ' 

™ ( 

Published  by  direction  of  Commander,  Naval  Electronics  Systems  Command. 


Reproduction  for  non-military  use  of  the  Information  or  Illustration  contained  In 
this  publication  Is  not  permitted.  The  policy  for  military  lise  reproduction  Is 
established  for  the  Army  In  AR  380-5,  for  the  Navy  and  Marine  Corps  In  OPNAVINST 
5510. IB  and  for  the  Air  Force  In  Air  Force  Regulation  205-1. 


LIST  OF  EFFECTIVE  PAGES 

Insert  latest  changed  pages;  dispose  of  superseded  pages  In  accordance  with  appli- 
cable regulations. 


NOTE;  On  a changed  page,  the  portion  of  the  text  affected  by  the  latest  change  Is 
Indicated  by  a vertical  line,  or  other  change  symbol.  In  the  outer  margin  of  the 
page.  Changes  to  Illustrations  are  Indicated  by  miniature  pointing  hands.  Changes 
to  wiring  diagrams  are  Indicated  by  shaded  areas. 

Total  number  of  pages  In  this  manual  1$^7  consisting  of  the  following. 

PA6E  NO.  I CHANGE  NO. 

TTCTe  0 

A 0 

1 to  v 0 

2-1  to  2-40  0 


I Zero  In  this  column  Indicates  an  original  page. 


A 


TABLE  OF  CONTENTS 


CONTENTS 

VOLUME  1 

PREPARED  BY 

PAGE 

GENERAL  PROGRAM  REPORT 

NAVWPNSUPPCEN  CRANE 

1-1 

VOLUME  2 

AN/SSR-1  EQUIPMENT  REPORT 

NAVNPNSUPPCEN  CRANE 

2-1 

VOLUME  3 

AN/NSC-3  EQUIPMENT  REPORT 

NAVELEXSYSENGCEN  VALLEJO 

3-1 

VOLUME  4 

AN/URC-85  EQUIPMENT  REPORT 

NESTED  PATUXENT  RIVER 

4-1 

VOLUME  5 

AN/URC-62  EQUIPMENT  REPORT 

NAVNPNSUPPCEN  CRANE 

5-1 

VOLUME  6 

AN/UYK-20  EQUIPMENT  REPORT 

NOSC  SAN  DIEGO 

6-1 

VOLUME  7 

APPENDICES 

NAVNPNSUPPCEN  CRANE 

7-1 

A FRAP  TEAM  MEMBERS 

B SAMPLING  MATRIX 

C DATA  COOING 

D DATA  ANALYSIS 

E LOGISTICS  MODEL 

F GLOSSARY  OF  TERMS 


VOLUME  2 AN/SSR-1  EQUIPMENT  REPORT 
CONTENTS 


SECTION 


INTRODUCTION 


II.  RESULTS 
2-1  SUMMARY 

III.  SYSTEM  DESCRIPTION 

IV.  RELIABILITY  MODEL 
4-1  BACKGROUND 

4- 2  THE  RELIABILITY  MODEL 

V.  PROBLEMS 

5- 1  CURRENT  PROBLEMS 

5-2  INSTALLATION  PROBLEMS 
5-3  SIGNAL  PROBLEMS 


VI.  CORRECTIVE  ACTIONS 

VII.  COST-BENEFIT 

VIII.  SPECIFICATION  REQUIREMENTS 
8-1  RELIABILITY 

8- 2  MAINTAINABILITY 

IX.  FLEET  DATA  ANALYSIS 

9- 1  DATA  COLLECTION 

9-2  COMPUTER  ANALYSIS  RESULTS 


X.  DEPOT  OATA  ANALYSIS 
APPENDIX  2A 

FLEET  FAILURE  DATA  ANALYSIS 


LIST  OF  FIGURES 


FIGURE  NO. 

TITLE 

PAGE 

2-4.1 

Functional  Block  Diagram 

2-4 

2-4.2 

Equipment  Relationship 

2-5 

2-4.3 

Overall  Reliability  Model 

2-6 

2-4.4 

Block  0 Reliability  Model 

2-7 

2-4.5 

Receive  FM  Reliability  Model 

2-8 

2-4.6 

Receive  PSK  Reliability  Model 

2-9 

2-4.7 

Module  List 

2-10  - 2-11 

2-4.8 

Data  File  of  Failure  Rates 

2-12 

2-4.9 

Program  Listing 

2-13 

2-4.10 

Sample  Run 

2-14 

LIST  OF  TABLES 

TABLE  NO. 

TITLE 

PAGE 

2-2.1 

Resul ts 

2-1 

2-9.1 

Summary  of  Computer  Analysis 

2-17 

I 


VOLUME  2 

AN/SSR-1  EQUIPMENT  REPORT 


SECTION  I - INTRODUCTION. 

1-1  The  AN/SSR-1  Is  a recelve-only  Ultra  High  Frequency  (UHF,  300MHz-36GHz)  communica- 
tions satellite  (SATCOM)  terminal  capable  of  providing  up  to  15  channels  of  75  band 
(100  word  per  Minute)  teletype.  It  is  used  as  a Fleet  broadcast  receiver  and  is 
widely  deployed  on  all  classes  of  surface  craft  large  enough  to  require  teletype  ser- 
vice. - — __ 


SECTION  II  - RESULTS 


Equipment 

MTBF 

90S  Upper  Limit 
Operational  Availability 


TABLE  2-2.1 

Observed  Predicted 
23,321  hours  1200  hours 

38,637  hours 

0.998 


Specified 
1000  hours 


2-1  SUWARY.  The  AN/SSR-1  greatly  exceeds  Its  specified  and  predicted  MTBF's.  The 
performance  Is  so  good  that  Fleet  users  actually  apologized  to  FRAP  Interviewers  for 
not  having  anything  to  report.  At  the  current  level  of  performance  and  usage,  a typical 
AN/SSR-1  system  can  be  expected  to  fall  at  the  rate  of  roughly  once  In  three  years.  No 
hardware  problems  were  discovered.  One  user  commented,  "It's  like  a light  bulb.  Turn 
It  ON  and  It  runs  forever". 


SECTION  III  - SYSTEM  DESCRIPTION 

3-1  The  AN/SSR-1  Is  a complete  self-contained  UHF  recelve-only  Fleet  broadcast  radio 
system.  It  requires  only  Input  power  and  a teletype  printer  to  function.  Satellite 
reception  Is  via  four  small  fixed  antennas  set  In  a square  or  diamond  pattern  on  the 
ship's  weather  deck.  The  received  UHF  signal  Is  down  converted  by  an  ampllfler/con- 
verter  located  near  the  base  of  each  antenna.  The  four  signals  are  combined  using  a 
phase-averaging  technique  which  creates  the  effect  of  having  a single  very  large  hemi- 
spherical antenna.  In  this  way  the  mechanical  complexities  of  a trainable  array  are 
avoided.  The  combi ner/demoul da tor  section  of  the  radio  Is  located  below  deck,  usually 
In  the  radio  room.  The  demultiplexer  section  can  be  co-located  or  remotely  located  so 
as  to  be  near  the  teletype  machines.  Although  basically  a time-division  multiplexed 
Phase  Shift  Keyed  (PSK)  system,  the  AN/SSR-1  Is  capable  of  operation  In  the  Frequency 
Modulated  (FM)  mode  by  substituting  an  external  voice  frequency  teletype  multiplex 
terminal,  such  as  the  AN/UCC-1,  for  the  demultiplexer  section.  Maintenance  of  the 
antenna  and  the  amplifier/ convertor  sections  Is  by  replacement.  The  ampllfler/con- 
verter  Is  charged  with  dry  nitrogen.  Shipboard  users  have  been  supplied  with  the 
means  to  measure,  purge,  and  recharge  these  units.  The  comblner/demodulator  and  demulti- 
plexer are  maintained  by  module-level  replacement. 
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SECTION  IV  - RELIABILITY  MODEL 


4-1  BACKGROUND 

4-1.1  SYSTEM  DESCRIPTION  - The  AN/SSR-1  Is  a Satellite  Signal  Receiving  Set,  designed 
to  receive  and  process  Fleet  broadcasts.  Two  inodes  are  employed,  FM  (Frequency 
Modulation)  and  PSK  (Phase  Shift  Keying).  Figure  2-4.1  Is  a functional  block  diagram 
of  the  set  which  consists  of  four  antennas  and  amplifier  converters,  a combiner 
demodulator,  and  a demultiplexer.  The  function  of  the  redundant  antenna  and  amplifier 
converter  units  Is  to  supply  four  diversified  Inputs  which  are  combined  In  the  com- 
biner demodulator,  providing  hemispherical  reception.  To  receive,  at  least  one  antenna 
must  be  Illuminated  by  the  satellite.  When  more  than  one  antenna  Is  In  view  of  the 
satellite.  Improved  signal -to-nolse  ratio  results.  This  added  benefit  enables  the 
system  to  operate  reliably  In  noisy  environments  and  locations  where  signal  levels 
have  previously  been  considered  lower  than  practical.  Figure  2-4.2,  plctorlcal  drawing 
of  the  set.  Is  useful  In  the  following  discussion.  Physically  the  four  antennas  are 
separated  as  far  as  Installation  constraints  permit.  Amplifier  Converter  units  are 
located  near  antennas  to  minimize  cable  losses.  At  lower  frequency,  amplified  signals 
are  routed  to  the  combiner  demodulator  by  twin-ax  cable.  The  output.  If  PSK,  Is 
routed  via  the  demultiplexer  to  the  ship's  teletype  equipment. 

4-2  THE  RELIABILITY  MODEL 


4-2.1  THE  FORM  OF  THE  MODEL  - Figure  2-4.3  Is  a simple  block  diagram  that  depicts 
the  Reliability  Model.  Basically  the  model  consists  of  the  series  configuration  of 
the  diversity  elements  (Block  D)  and  the  series  elements  (Block  S).  MIL-HDBK-217B 
Is  used  as  a basis  for  the  calculations.  Equation  1 Is  appropriate  for  calculating 
reliability  of  two  Identical  redundant  elements. 

R (TOT)  - 2 ( R ) - R2  (1) 

See  Figure  2-4.4  for  a detail  of  the  redundant  elements  (Block  D).  Two  series  strings 
consisting  of  an  antenna.  Amplifier  converter,  and  triplexer  feed  each  of  two  Ampli- 
fier filters.  The  series  reliability  Is  calculated  by  using  equations  2 and  3 where 

L ■ (Failure  Rate/106)  and  T Is  the  mission  time. 


L(1 ) ♦ L(2)  t L(3) 

(2) 

-EXP  (-LT) 

(3) 

Equation  1 Is  applied  a second  time  to  calculate  reliability  of  the  larger  blocks 
and  this  total  reliability  of  Block  D Is  In  series  with  the  series  elements.  This 
method  Is  useable  because  only  one  of  the  redundant  paths  Is  needed  to  receive. 

4-2.2  MISSION  - The  missions  for  the  AN/SSR-1,  Receive  FM  and  Receive  PSK  are 
depicted  by  Figures  2-4.5  and  2-4.6,  respectively.  Configuration  difference  In  the 
two  missions  Is  that  blocks  R015  through  R021  are  added  In  series  during  receive  PSK. 
These  blocks  are  modules  contained  In  the  demultiplexer.  No  environmental  considera- 
tions were  taken  Into  account  by  the  model  other  than  those  embodied  In  the  failure 
rates  employed.  These  failure  rates  are  manufacturers  estimated  rates  using  MIL-HDBK- 
217B  where  environmental  factors  were  taken  Into  account.  Figure  2-4.7  provides  a 
cross  reference  listing  of  the  following: 


1)  Reliability  Block  Number 
2;  Nomenclature 

3)  Reference  Designation 

4)  Manufacturers  stock  Number 

5)  National  Stock  Number  (If  known) 

(6)  Failure  Rate  (per  million  hours) 

(7)  Number  used 

4-4  BASIC  PROGRAM  - A basic  language  program  to  run  on  the  NOS  time  sharing  system 
was  written  to  calculate  the  reliability  of  the  AN/SSR-1  for  a given  mission  time. 
Figure  2-4.8  Is  a listing  of  the  data  file  (F2TAS)  used  In  running  the  program. 

It  should  be  noted  that  different  estimated  or  actual  failure  rates  may  be  used  by 
Inserting  them  Into  "F2TAS".  Figure  2-4.9  is  a listing  of  the  program  (RM0D8)  and 
Figure  2-4.10  Is  a sample  run  of  the  program. 


AN/SSR-1 

Overall  Block  Diagram 
Reliability  Model 


Figure  2-4.3 


77/'03'29.  09.41.01 
PROGRAM  F2TAS 


MISSION  1 RECEIVE  FM .ANTENNA .AS-2815' SSR-1 . 0 . 04640 

AMPLIFIER  CONVERTER  »AM-6334/'SSR-l  ,19. 79020 

TRIPLEXER »P/0  3A2.2.38598 

AMPLIFIER  FILTER »5A1A2^3 .224.92127 

COMBINER  .5A1A4 .51 .20327 

FM/PSX  DEMODULATOR » 3 A 1 AS . 45 . 43 1 83 

POWER  SUPPLY .3A1PS1 .30.43408 

ON-OFF  RELAY. 3A1A6A133. 0.50000 

RFI  FILTER .P^O  3A2, 1.27793 

FRONT  PANEL .5A6A1 .25.83312 

LOCAL  OSC I LLAT0R.5A1A1 .54.23382 

CABLE  ASSEMBLY  »3W1 .2 . 06364 

CABLE  ASSEMBLY .5A6W1 . 1 .27947 

RFI  FILTER. P^O  5A2, 0.04897 

MISSION  2 RECEIVE  PSK  RTTY.BIT  SYNC .6A l A1 .23 .70454 

FRAME  SYNCH. 6A1A2. 21 .33971 

TTY  SWITCH  DRIVER »6A1 A3 .60 .79766 

FRONT  PANEL . 6 A 1 A5 . 1 5 . 76988 

LOW  PASS  FILTER. 6A2. 33. 03928 

POWER  SUPPLY. 6A1PS1 .47.45408 

TRANSISTOR  DRIVER.P^O  6A1 A3 » 1 .21 153 

READY . 


77s 03^29.  09.30.14. 

PR06RRM  RM0D8 

00100  FILE  «1*  "F2TRS" 

00110  RESTORE  «»1 

00120  PRINT  "INPUT  MISSION  TIME  IN  HOURS" 

00130  INPUT  St 
00140  T-VRL<SS> 

00150  INPUT  »1*PS 
00160  P-0 

00170  FOR  N-l  TO  3 

00180  INPUT  #1 » RS<N>»BS<N>*CS<N> 

00190  C<N>»VRL<Cf<N>> 

00200  LET  P»P*C<N> 

00210  NEXT  N 

00220  R<l>»EXP<-< .000001»PeT>> 

00230  R<2>-<2eR<l>>-<R<l>*#2> 

00240  INPUT  81'RS'BS'CS 
00230  LET  F-VRL<Ct> 

00260  R<3>«EXP<-< . 000001»0*T ) ) 

00270  R<4>-R<2>*R<3> 

00280  R(5>-<2*R<4>  >-<R<4>**2> 

00290  Q-0 

00300  FOR  N-l  TO  10 

00310  INPUT  »1 »«$<N).Bt<N)»C*<N> 

00320  D<N>»VRL<CS<N>> 

00330  Q»Q«-D<N> 

00340  NEXT  N 

00350  R<6>«EXP<-< .000001»Q*T) > 

00360  P<7)-P<5>*R<6) 

00370  PRINT  "TYPE  1 FOR  MISSION  1,  TYPE  2 FOR  MISSION  2" 

00380  INPUT  YS 

00390  IF  Yt«  “1"  THEN  420 

00400  IF  YS-  "2“  THEN  440 

00410  60  TO  370 

00420  PRINT  "MISSION  1 RELIRBILITY  ";R<7> 

00430  60  TO  540 
00440  INPUT  81 »R* 

00450  L-0 

00460  FOR  N-l  TO  7 

00470  INPUT  nl ,Rf<N) .BS<N) »C*<N) 

00480  E<N>«VRL<CS<N>> 

00490  L-L*E<N> 

00500  NEXT  N 

00510  R<8)-EXPO<  . 000001*L*T  ) ) 

00520  R<9>-R<8>*R<7> 

00530  PRINT  "MISSION  2 RELIRBILITY  " IR<9> 

00540  PRINT  "TO  CONTINUE  TYPE  Y»  TO  END  PR06RRM  TYPE  N" 

00550  INPUT  RS 

00560  IF  R*«  ” Y“  THEN  110 

00570  END 

RERDY . 


Figure  2-4.9  Listing  of  Program  "RM0D8 


KUM 


77^03^14. .12.20.01. 

PR06RAH  RM0D8  . j 

INPUT  MISSION  TIME  IN  HOURS 
7 500 

TYPE  1 FDR ^MISSION  l.JTYPE  2 FOR  MISSION  2 
1 1 

MISSION  1 RELIABILITY  .890329 
TO  CONTINUE  TYPE  Y»  TCl  END  PROGRAM  TYP£  N 

i y 

INPUT  MISSION  TIME  IN  HOURS 
? 500 

TYPE  1 FOR  MISSION  1*  TYPE  2 FOR  MISSION  2 
? 2 

MISSION  2 RELIABILITY  .794575 
TO  CONTINUE  TYPE  Y»  TO  END  PROGRAM  TYPE  N 
? Y . 

INPUT  MISSION  TIME  IN  tfDURS  1 

? 1000 

TYPE  1 FOR  MISSION  1.  TYPE  2 FOR  MISSION  2 
? 1 

MISSION  1 RELIABILITY  .758489 
TO  CONTINUE  TYPE  Y>  TO  END  PROGRAM  TYPE  N 

7 Y 

INPUT  MISSION  TIME  IN  HOURS  j 

7 1000  i 

TYPE  1 FOR  MISSION  1»  TYPE  2 FOR  MISSION  2 J 
7 2 

MISSION  2 RELIABILITY  .618942 
TO  CONTINUE  TYPE  Y»  TO  END  PROGRAM  TYPE  N 
7 Y i 

INPUT  MISSION  TIME  IN  HOURS  ! 

7 1500 

TYPE  1 FOR  MISSION  1»  TYPE  2 FOR  MISSION  2 
7 1 i 

MISSION  1 RELIABILITY  .644325  i 

TO  CONTINUE  TYPE  Y:»  TO  END  PROGRAM  TYPE  N 
7 Y i * 

INPUT  MISSION  TIME  IN  HOURS  j 

7 1500 

TYPE  1 FOR  MISSION  1»  TYPE  2 FOR  MISSION  2 

7 2 

MISSION  2 RELIABILITY  .474959 
TO  CONTINUE  TYPE  Y*  TO  END  PROGRAM  TYPE  N 

? Y 

INPUT  MISSION  TIME  IN  HOURS  ! 

7 2000 

TYPE  1 FOR  MISSION^ 1»  TYPE  2 FOR  MISSION  2 
7 1 , 

MISSION  1 RELIABILITY  .540996 

Figure  2-4.10  Sample  Run  of  "RM008" 
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SECTION  V - PROBLEMS 

5-1  CURRENT  PROBLEMS.  No  current  hardware  problems  were  Identified. 


5-2  INSTALLATION  PROBLEMS. 

5-2.1  AMPLIFIER/CONVERTER  PRESSURE  SEAL.  The  amplifier/converter  Is  a unit  about  the 
site  of  a two-pound  coffee  can.  It  Is  mounted  outside  the  ship's  hull  within  ten  cable 
feet  of  the  antenna  It  serves  (each  antenna  has  Its  own  amplifier/ converter).  To 
preserve  Its  water  tight  Integrity,  the  amplifier/ converter  Is  pressurized  with  dry 
nitrogen  to  a pressure  of  15  PSI.  Early  units  were  supplied  with  flat  rubber  washers 
on  the  type  N connector  on  the  rear  of  the  unit  to  serve  as  the  case-to-connector  seal. 
On  some  units  the  connector  mounting  hole  was  slightly  oversized  and  the  flat  washers 
did  not  seal.  Later  units  and  refitted  leakers  were  fitted  with  "0"  ring  seals,  which 
are  virtually  100%  effective.  There  Is  ro  Indication  that  early  production  units  will 
develop  seal  problems  at  the  type  N connector  at  a later  date  and  none  have  been  report 
ed. 


5-2.2  TWINAX  REVERSAL.  The  cable  which  connects  the  amplifier/ converter  with  the 
combiner/demodulator  below  deck  Is  a dual  coaxial  cable  called  "twlnax".  It  was  dis- 
covered by  M0TU-1  located  at  Pearl  Harbor  (and  other  Installers  and  support  groups)  that 
the  bulkhead  penetration  fittings  for  the  twlnax  cable  reverse  the  local  oscillator 
signal  line  and  the  Incoming  signal  line.  Installations  with  an  even  number  of  bulk- 
head penetrations  had  no  problem.  Those  Installations  with  an  odd  number  of  bulkhead 
penetrations  experienced  a puzzling  cross  of  the  two  signal  lines.  Insertion  of  an 
additional  bulkhead  penetration  connector  restored  the  proper  s1gnai/lir>e  relationship. 
The  USS  SOMERS,  DDG-34,  reported  this  problem,  "Antenna  leads  were  Installed  In  con- 
nector backwards  by  FMAG  PH  Hawaii". 

5-3  SIGNAL  PROBLEMS. 

5-3.1  INTERFERENCE  (QRM).  AN/SSR-1  users  have  reported  problems  with  satellite  recep- 
ton  In  port.  At  Charleston,  SC,  one  FRAP  platform  told  Interviewers  of  helping  to 
track  down  a man-made  Interference  (QRM)  problem.  Normal  UHF  signal  sniffers  had  been 
unable  to  locate  the  source  of  the  Interfering  radiation.  Using  an  AN/SSR-1  rigged  up 
to  be  portable,  they  pin  pointed  a dock-side  air  compressor  as  the  Interference  source. 
Similar  problems  are  being  experienced  elsewhere.  The  USS  WICHITA,  AOR-1,  reported, 
"Unable  to  receive  satellite  signal  In  NB-B  mode.  Problem  was  discussed  with  MOTU-9. 
Problem  resolved  to  be  high  Industrial  noise  (In  the)  area  of  Bethleham  Steel  Shipyard 
In  San  Francisco". 

5-3.2  INTERFERING  SIGNALS.  Reports  have  come  to  FRAP  of  problems  using  the  AN/SSR-1 
system  In  the  European  area  due  to  an  overlap  of  the  SATCOM  frequencies  assigned  to  AN/ 
SSR-1  use  and  those  used  by  conmerclal  communications  satellites.  Overlay  of  relayed 
television  transmissions  Is  said  to  be  particularly  effective  In  blocking  out  SATCOM 
signals.  This  problem  Is  understood  to  be  severe,  but  FRAP  has  no  direct  Information 
about  It  as  FRAP  sample  surface  platforms  deploying  to  the  Mediterranean  area  dropped 
out  of  the  FRAP  sample. 
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SECTION  VI  - CORRECTIVE  ACTIONS 


6- 1  Since  the  reliability  of  the  AN/SSR-1  exceeds  the  specified  value  by  a factor 
of  23,  no  corrective  action  Is  required. 

SECTION  VII  - COST  BENEFIT 

7- 1  Since  no  corrective  action  Is  required,  cost  benefit  analysis  Is  not  applicable. 
SECTION  VIII  - SPECIFICATION  REQUIREMENTS 

( 

8- 1  RELIABILITY.  ELEX-R-149,  RECEIVING  SET,  SATELLITE  SIGNAL  AN/SSR-1,  dated  21  May 
1973  states  In  paragraph  3. 2. 3.1,  "The  specified  mean- tlme-between-fal lure  (MTBF)  9o 
(as  defined  by  MIL-STD-781)  of  the  receive  system  shall  be  1,000  hours". 

8-2  MAINTAINABILITY.  The  above  specification  calls  out  the  requirements  for  a maln- 
talnablllty  program  plan,  plug  replaceable  modules,  and  a maximum  preventive  mainten- 
ance downtime  of  2 hours  during  each  120  day  period.  No  quantitative  repair  time  spec 
Iflcatlon  Is  given. 


SECTION  IX  - FLEET  DATA  ANALYSIS 
9-1  DATA  COLLECTION. 


9-1.1  Data  In  the  FRAP  field  study  was  collected  by  Interviews  with  operating  and 
maintenance  personnel  and  by  mall  In  the  form  of  copies  of  3M  OPNAV  4790/2K  forms 
returned  using  preaddressed  envelopes.  To  allow  use  of  parametric  analysis,  FRAP  re- 
quested sample  platforms  to  include  Elapsed  Time  Meter  (ETM)  reading  with  each  submis- 
sion. Numerical  data  was  encoded,  keypunched,  and  statistically  reduced  using  elec- 
tronic digital  computers.  Data  from  Interviews,  narrative  comments  on  the  3M  forms, 
and  information  from  failure  analysis  was  used  by  FRAP  reliability  engineers  to  corre- 
late, Interpret  and,  sometimes,  correct  data  submitted  by  the  Fleet. 

9-2  COMPUTER  ANALYSIS  RESULTS. 

9-2.1  Results  of  computer  analysis  of  Fleet  failure  data  may  be  found  in  Appendix  2A. 
Table  2-9.1  provides  a brief  summary  of  the  results. 

TABLE  2-9.1 


Factor 

Operational 

MTBF 

Not  Greater  Than 
Not  Less  Than 
Operational  Failures 
Equipment  Failures 
Verification  Factor 
Estimated  Equipment  MTBF 
Not  Greater  Than 
MTTR 

Not  Less  Than 
Typical  Mission 
Mission  Duty  Cycle 
Missions  Completed  w/o  Repair 
Operational  Availability 


Observed 
17,050  hours 
28,248  hours 
10,802  hours 
9 
7 

.94 

23,321  hours 
38,637  hours 
12.6  hours 
1.02  hours 
120  days 
0.752 
91 X 
0.998 


■Mi 
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9-2.2  Two  of  the  nine  observed  failures  were  the  result  of  signal  fade  (QSB),  which 
Is  not  an  AN/SSR-1  system  problem.  In  both  cases  relocation  of  the  ship  restored 
AN/SSR-1  operation.  The  best  estimate,  then,  of  AN/SSR-1  System  Operational  MTBF 
Is  21,922  hours,  based  on  the  seven  equipment  failures  reported  to  FRAP.  (Review  of 
CASREPTS  failed  t>  turn  up  any  additional  failures).  With  the  observed  75.2%  duty 
cycle,  a typical  ^N/SSR-1  may  be  expected  to  fall  at  the  rate  of  once  every  3.33  years. 

9-2.3  PROBLEMS  IDENTIFIED.  None. 

9- 2.4  MAINTAINABILITY.  Of  the  seven  observed  equipment  failures,  six  were  rectified 
during  FRAP  data  collection.  All  repair  times  were  two  hours  or  less  with  four  being 
the  minimum  reportable  time  of  one  hour.  According  to  FRAP  field  interviews,  repairs 
on  the  AN/SSR-1  commonly  required  less  than  ten  minutes. 

SECTION  X - DEPOT  DATA  ANALYSIS 

10- 1  A depot  repair  facility  has  recently  been  established  at  the  Naval  Electronics 

Systems  Engineering  Center  (NESEC)  In  San  Diego,  California. 

10-2  VERIFICATION  RATIO.  The  verification  ratio  was  calculated  based  on  24  module 
returns  from  the  fleet,  with  21  being  verified  by  depot  test.  The  observed  verifica- 
tion ratio  Is  0.94. 


2-18 


APPENDIX  2A 


FLEET  FAILURE  DATA  ANALYSIS 


CUMULATIVE  OBSERVED  DISTRIBUTION  VERSUS  THEORETICAL 
EXPONENTIAL  PROBABILITY  DISTRIBUTION  FOR  TIME  TO  FAILURE 
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